Metabolic disposition of the acyclovir prodrug valaciclovir in the rat.
The prodrug valaciclovir demonstrated good oral absorption, rapid distribution and elimination, and extensive biotransformation to acyclovir in male CD rats. The mean urinary excretion of radioactivity following oral and intravenous administration of [8-14C]valaciclovir (25 mg/kg) was 65% and 95% of the dose, respectively. Acyclovir was the predominant radiolabeled urinary metabolite accounting for 57% and 65% of the dose, respectively, with valaciclovir accounting for 2% and 23% of the dose, respectively. Radioactivity from an oral dose of [8-14C]valaciclovir (10 mg/kg) was distributed to all 14 tissues examined 20 min postdose. The stomach, small intestine, kidney, liver, lymph nodes, and skin received the highest exposure to radioactivity, and the brain received the lowest exposure. Radioactivity in most tissues cleared by 24 hr postdose, and that in urine and feces accounted for essentially all of the administered dose by 48 hr postdose. Acyclovir derived from valaciclovir (10 and 25 mg/kg) exhibited dose-independent pharmacokinetics. The Cmax and AUC for acyclovir achieved with orally administered valaciclovir were 8- and 4-fold higher, respectively, than those estimated for an equivalent dose of acyclovir. The half-life of acyclovir derived from valaciclovir was approximately 1 hr, whereas that of valaciclovir was approximately 7 min. Valaciclovir was more efficiently metabolized when administered orally, indicating first-pass intestinal and/or hepatic metabolism. Rapid hydrolysis of valaciclovir in rat liver and intestinal homogenates further suggested the significance of presystemic metabolism. These studies indicate that valaciclovir is an efficient acyclovir prodrug particularly suited for oral administration.